GSFC Experiment DUT Board for MPTB

| NTRODUCTI ON

The M croel ectronics and Photonics Testbed (MPTB) is a DoD sponsored
ef fort being devel oped by the Naval Research Lab intended to sponsor
testing of mcroelectronics and photonics in a harsh radiation

envi ronnent. GSFC proposes to provide an experinent DUT board to
nmeasure Bit Error Rate (BER) of energing fiber optic data bus
transceivers as well as to neasure single event upset (SEU) response
of devices previously flown on CRRES.

PRELI M NARY DESCRI PTI ON - fiber optic experiment

NASA/ GSFC, jointly with the Naval Research Laboratory (NRL), has been
a |l eader in the devel opnent and/or inplenmentation of fiber optic data
busses in spacecraft systens. The success of the ML-STD 1773 fi ber
optic data bus (or 1773 bus) on the Sol ar Anomal ous Magnet ospheric
Particle Explorer (SAVMPEX) spacecraft, launched in July of 1992, has
paved the way towards the acceptance of fiber optics in the space

envi ronnent .

An extensive radiation ground test programwas undertaken on the 1773
bus components prior to flight. This collaborative NASA/NRL effort |ed
to the formation of SEU nodels for fiber optic conmponents as well as
accurate predictions of SAMPEX in-flight performance. Further ground
testing on other fiber optic conponents have extended these technol ogy
and desi gn-specific SEU nodel s.

The 1773 bus, however, has its limtations. They include:

- Albeit the 1773 bus has a maximum signalling rate of 1 Mops, its
actual effective data rate is limted to around 400 kbps. Thus, the
1773 bus is useful for |ow speed applications such as the collection
of housekeeping telenetry on nost spacecraft. And,

- The inplementation of the 1773 bus on SAMPEX relies on SEU sensitive
recei ver design (both optically and electrically). Fortunately, a
conbination of relatively |Iow bus utilization (thus, allow ng for
retransm ssi on of unsuccessful nessages) and protocol |evel error
handl i ng exists and allows for a robust system However, at higher
data rates and/or higher bus utilization rates, the system does not
have the luxury of retransnmitting every nmessage in error

There is a potential solution: ML-STD-1773A is a dual-rate (1 and 20
Mops) fiber optic data bus that is emerging in nmany mlitary, comercial,
and aerospace prograns. The 20 Mops data transfer rate covers the

requi renents of >80% of spacecraft instrunents. Additionally, two
separate transceiver designs exist (Boeing and Univ. of New Mexi co NASA
Space Engi neering Research Center), both of whose designs are hardened
to SEUs.

NASA/ GSFC code 735.1, under NASA HQ QW Research fundi ng for energing



technol ogies as well as potential funding fromDNA, is preparing to
perform SEU ground tests on both transceiver designs before the end of
t he cal endar year.

W propose to devel op an experinment for the MPTB programthat wil|l
performin-flight BER measurenments on both of the ML-STD 1773A
transceivers as well as the current 1773 bus conponents. This experi ment
provi des validation of the fiber optic SEU nodels that have been

devel oped as well to provide further verification of the usability of
fiber optic systens in spaceflight applications.

PRELI M NARY DESCRI PTI ON - CRRES devi ces

Nurer ous spacecraft experience unexpl ai ned performance anonalies and
failures. It is suspected that many of these are due to the radiation
environnent. In order to address this problem it is desirable to obtain
reliable information froma controlled experinment about the inpact of
the environnent on known parts. For this purpose, it is proposed to
include the follow ng part types on the NASA MPTB daught er board:

HS1- 6504RH and AM 93L422. The use of these parts is considered

advant ageous because extensive ground test data for TID and SEE is
avai | abl e, and because these parts have in the past flown, and in sone
cases, are still flying on several satellites (HST, TDRS, CRRES, etc...).
Thus, a controlled experinment with these devices provides a uni que
opportunity to correlate the special data to be received from MPTB with
past and current spacecraft perfornmance histories.



